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AMENDiMENT 



Sir; 



In re^onse to the OfBce Action dated June 2, 2004, please amend the above-referenced 
application as follows: 

Amendments to the Claims are reflected in the listing of claims, which begins on page 2 of this 
paper. 



Remarks/Arguments begin on page 11 of this paper. 
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Listing of Claims 

Claim 1 (currently amended): An apparatus for treating a wastewater comprising: 
a gas-enrichment assembly adapted to receive the wastewater and a treatment gas, wherein the 
gas-enrichment assembly is configured to generate a gas-enriched flui d wherein the gas-enriched 
fluid is pas-supersaturated bvthe treatment gas: and 

a delivery assembly coupled to the gas-enrichment assembly for receiving the gas-enriched fluid 
from the gas-enrichment assembly and in fluid communication with the wastewater, the delivery 
assembly expelling the gas-enriched fluid in a substantially bubble-free manner into the 
wastewater and capable of raising the concentration of the treatment gas in the wastewater to 
hyperbaric levels. 

Claim 2 (withdrawn): The apparatus of claim 1, wherem the wastewater comprises municipal 
reservoir water. 

Claim 3 (withdrawn): The apparatus of claim 1, wherein the wastewater comprises industrial 
waste. 

Claim 4 (withdrawn): The apparatus of claim 1, wherein the wastewater comprises lake/pond 
water. 

Claim 5 (withdrawn): The apparatus of claim 1, wherem the wastewater comprises river/stream 
water. 

Claim 6 (withdrawn): The apparatus of claim 1, wherein the wastewater comprises sewage. 

Claim 7 (withdrawn): The apparatus of claim 1, wherein the wastewater comprises stormwater 
runoff. 
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Claim 8 (withdrawn): The apparatus of claim 1, wherein the wastewater comprises ground 

water. \ 



Claim 9 (withdrawn): The apparatus of claim 1, wherem the wastewater comprises aquacultural 
waters. 

Claim 10 (withdrawn): The apparatus of claim 1, wherein the wastewater comprises marine 
hatchery waters. 

Claun 1 1 (withdrawn): The apparatus of claim 1, wherein the wastewater comprises agricultural 
waste* 

Claim 12 (withdrawn): The apparatus of claim 1, wherein the wastewater comprises pesticides. 

Claim 13 (withdrawn): The apparatus of claim 1, wherein the wastewater comprises fertilizers. 

Claim 14 (withdrawn): The apparatus of claim 1, wherein the wastewater comprises heavy 
metals. 

Claim 15 (withdrawn): The apparatus of claim 1, wherein the wastewater comprises 
microorganisms. 

Claim 16 (withdrawn): The apparatus of claim 1, wherein the treatment gas comprises air. 
Claim 17 (withdrawn): The apparatus of claim 1, wherein the treatment gas comprises oxygen. 
Claim 18 (withdrawn): The apparatus of claim 1, wherein the treatment gas comprises ozone. 
Claim 19 (withdrawn): The apparatus of claim 1, wherein the treatment gas comprises hydrogen. 
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Claim 20 (withdrawn): The apparatus of claim 1, wherein the treatment gas comprises chlorine. 

Claim 21 (withdrawn): The apparatus of claim 1, wherein the treatment gas comprises carbon 
monoxide. 

Claim 22 (withdrawn): The apparatus of claim 1, wherein tiie gas-emiched fluid is 
approximately gas-saturated by the treatment gas. 

Claim 23 (withdrawn): The apparatus of claim 1, wherein the gas-enriched fluid is gas« 
supersaturated by the treatment gas. 

Claim 24 (withdrawn): The apparatus of claim I, wherein the gas-enrichment assembly is 
configured for substantiaUy dissolving the treatment gas into the wastewater to a desired gas 
content, the desired gas content generally increasing with an operating pressure of the gas- 
eniichment assembly. 

Claim 25 (withdrawn): The apparatus of claim 24, wherein the desired gas content ranges from 
approximately 275 to 880 ppm for operating pressures of approximately 100 to 300 psi. 

Claim 26 (withdrawn): The apparatus of claim 25, wherein the treatment gas comprises oxygen. 

Claim 27 (withdrawn): The . apparatus of claim 1, wherem the gas-eniichment assembly 
comprises: 

a pressurizable chamber having a gas inlet and a gas-euiiched fluid outlet; and 

an atomizer assembly disposed within the pressurizable chamber, the atomizer assembly 

configured for receiving the wastewater and for atomizing the wastewater into the pressurizable 

chamber. 

Claim 28 (withdrawn): The apparahis of claim 27, wherein the atomizer assembly comprises: 
a stinger assembly having a conduit adapted to carry the wastewater, and at least one nozzle 



T-199 P. 008 F-847 

r. 

PATENT 
PA074-US 



Page 4 of 12 

PAGE 8I33'RCVDAT3I24/20055:07:18PM [Eastern Standardriine]'SVR:USPTO{F 



MAR-24-2005 15:13 FROM- T-199 P. 009/033 F-847 

( ("^ 

- Customer No. 27405 PATENT 
Amdt, <Jated October 4, 2004 PA074-US 
Application Serial No. 09/632,530 
Reply to Office Action of June 2, 2004 

operatively coupled to the conduit to atomize the wastewater into the pressurizable chamber. 

Claim 29 (withdrawn): The apparatus of claim 27, wherein the atomizer assembly comprises; 
at least one nozzle disposed adjacent an inner wall of the pressurizable chamber, the nozzle 
configured for atomizmg the wastewater into the pressurizable chamber. 

Claim 30 (original): The apparatus of claim 1, wherein the delivery assembly comprises: 

a fluid conduit; and 

a nozzle coupled to the fluid conduit. 

Claim 31 (withdrawn): The apparatus of claim 30, wherein the fluid conduit comprises a hose. 

Claim 32 (withdrawn): The apparatus of claim 30, wherein the nozzle comprises a plurality of 
fluid passageways configuresd to expel the gas-enriched fluid in a substantially bubble-free 
manner. 

Claim 33 (withdrawn): The apparatus of claim 32, wherein the fluid passageways have cross- 
sectional areas and lengths that are adapted to provide a laminar flow and to substantially 
preserve a dissolved gas contait of the treatment gas in the gas-enriched fluid, while preventing 
excess clogging of the fluid passageways. 

Claim 34 (withdrawn): The apparatus of claim 32, wherein the fluid passageways comprise 
cylindrical conduits having a length of ^proximately 1.5 inches and a diameter of approximately 
0.005 inches. 

Claim 35 (withdrawn): The apparatus of claim 30, wherein the nozzle comprises: 
a plurality of stacked plates defining a plurality of fluid channels therebetween, the fluid 
channels having an inlet fluldlcally coupled to the fluid conduit and having an outlet for 
expelling the gas-enriched fluid. 
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Qaira 36 (withdrawn): The apparatus of claim 35, wherein the stacked plates comprise a 
substantially flat section. 



Claim 37 (withdrawn): The apparatus of claim 35, wheredn the stacked plates comprise 
substantially conical section. 



Claim 38 (original): The apparatus of claim 30, wherein the nozzle comprises: 

a plurality of capillaries, each of the capiUaries having an inlet fluidically coupled to the fluid 

conduit and having an outlet for expelling the gas-enriched fluid. 

Claim 39 (original): The apparatus of claim 38. wherein the capillaries have an inner diameter of 
approximately 1 50 to 450 njioons. 

Claim 40 (original): The apparatus of claim 38, wherein the capillaries are grouped into a 
plurality of capillary bundles. 

Claim 41 (original): The apparatus of claim 40, wherein the capiUaiy bundles comprise a 
bonding material disposed about the capillary bundles. 

Claim 42 (withdrawn): The apparatus of claim 1, comprising at least one filter assembly coupled 
to the gas-enrichment assembly. 



Claim 43 (withdrawn): The apparatus of claim 42, wherein the filter assembly comprises a series 
of increasingly fine fihers. 

Claim 44 (withdrawn): The apparatus of claim 42, wherein the filter assembly comprises a 150 
micron filter. 

Claim 45 (withdrawn): The apparatus of claim 42, wherein the filter assembly comprises a self- 
cleaning filter. 
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Claim 46 (withdrawn): The apparatus of claim 42, wherein the filter assembly is disposed 
between the gas-enrichment assembly and a wastewater inlet 

Claim 47 (withdrawn): The apparatus of claim 42, wherein the filter assembly is fluidically 
coupled to the delivery assembly for filtering the gas-enriched fluid. 

Claim 48 (withdrawn): The apparatus of claim 1, comprising a control system coupled to the 
gas-enrichment assembly and coupled to the delivery assembly, the control system at least 
providing control of a wastewater flowrate and a treatment gas flowrate entering the gas- 
enrichment assembly, and control of a gas-enriched wastewater flowrate exiting the gas- 
enrichment assembly through the delivery assembly. 

Claims 49-62 (canceled) 

Claim 63 (currently amended): A wastewater treatment facility comprising: 
a gas-enrichment assembly adapted to receive a supply of wastewater and a supply of treatment 
gas, wherein the gas-enrichment assembly is configured to gas-enrich the wastewater to a desired 
content of the treatment gas in a substantiaDy bubble fi-ee manner to generate a gas-mriched 
wastewater wherein the gas^nriched wastewater is gas-supersaturated bv the treatment gas: and 
a delivery assembly coupled to the gas-enrichment assembly to receive the gas-enriched 
wastewater fi-om the gas-enrighment assembly and in fluid communication with untreated 
wastewater that expels the gas-enriched wastewater into untreated wastewater in a substantially 
bubble-free manner and capable of raising the concentration of the treatment gas in the untreated 
wastewater to hyperbaric levels- 
Claim 64 (original): The facility of claim 63, comprising a mounting assembly configured to 
support the gas-enrichment assembly and the delivery assembly, 
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Claim 65 (original): The facility of claim 64, wherein the mounting assembly is configured for 
fixed mounting at a'stationary wastewater treatment site. 



Claim 66 (original); The facility of claim 64, wherein the moimting assembly is configured to be 
coupled to a mobile deployment system. 

Claim 67 (original): The facility of claim 66, wherein the mobile deployment comprises a motor 
driven vehicle. 

Claim 68 (original): The facility of claim 66, wherein the mobile deployment system comprises a 
trailer configured for towing behind a motor driven vehicle. 

Claim 69 (currently amended): The facility of claun 66, wherein the mobile deployment system 
comprises a at least one cart, ' • 

Claim 70 (withdrawn): The facility of claim 63, comprising a treatment gas supply configured to 
provide treatment gas for the gas-enrichment assembly- 
Claim 71 (withdrawn); The facility of claim 63, wherein the gas-enrichment assembly 
comprises: 

a pressurizable chamber having a gas inlet and a gas-enriched fluid outlet; and 

an atomizer assembly disposed within the pressurizable chamber, the atomizer assembly 

configured for receiving the wastewater and for atomizing the wastewater into the pressurizable 

chamber. 

Claim 72 (withdrawn): The facility of claim 63, wherein the delivery assembly comprises: 
a fluid conduit; and 
a no2zle coupled to the fluid conduit. 

Claim 73 (withdrawn): The facility of claim 66, wherein the nozzle comprises a plurality of 
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fluid passageways configured to expel the wastewater, at the desired gas content, in a 
substantially bubble-free manner. 



Claim 74 (withdrawn): The facility of claim 63, comprising at least one filter assembly for 
filtering the wastewater. 



Claim 75 (withdrawn): The facility of claim 63, comprising a control system coupled to the gas- 
eiuichment assembly and coupled to the delivery assembly, the control system at least providing 
control of the desired gas content and control of an exit flowrate of wastewater expelled through 
the delivery assembly. 

Claim 76 (previously presented): The apparatus of claim 1, wherein the delivery assembly is 
fluidly connected to the wastewater in such a way that allows a transfer of the treatment gas from 
the gas-enriched fluid to the wastewater. 

Claim 77 (previously presented): The wastewater treatment facility of claim 63, wherein the 
delivery assembly is fluidly connected to the untreated wastewater in such a way that allows a 
transfer of the treatment gas from the gas-enriched wastewater to the untreated wastewater. 



Claim 78 (previously presented): An apparatus for treating a wastewater comprising: 

a gas-enrichment ass^bly adapted to receive the wastewater and a treatment gas, wherein the 

gas-enrichment assembly is configured to generate a gas-enriched fluid; and 

a delivery assembly coupled to the gas-eirrichment assembly for receiving the gas-enriched fluid 

fix)m the gas-enrichment assembly, the delivery assembly expelling the gas-enriched fluid in a 

substantially bubble-free manner, the delivery assembly comprising a fluid conduit and a nozzle 

coiq)led to the fluid conduit, wherein the nozzle comprises: 

a plurality of capillaries grouped into a plurality of capillary bundles, each of the capillaries 
having an inlet fluidically coupled to the fluid conduit and having an outlet for expelling the gas- 
enriched fluid, 

wherein the capillary bundles comprise a bonding material disposed about the capillary bundles. 
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Claim 79 (previously added): An apparatus for treating a wastewater comprising: 

a gas-enrichment assembly ad^ted to receive the wastewater and a treatment gas, wherein the 

gas-enrichment assembly is configured to generate a gas-enriched fluid; and 

a delivery assembly coupled to the gas-enrichment assembly for receiving the gas-enriched fluid 

from the gas-enrichment assembly and in fluid coiomuiucation with the wastewater^ the delivery 

assembly expelling the gas-enriched fluid in a substantially bubble-free manner into the 

wastewater, the delivery assCTibly comprising a fluid conduit and a nozzle coupled to tiie fluid 

conduit, wherein the nozzle comprises: 

a plurality of capillaries groxiped into a plurality of capillary bundles, each of the capillaries 
having an inlet fluidically coupled to the fluid conduit and having an outlet for expelling the gas- 
enriched fluid. 
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REMAR:KS/ARGyM]ENTS 



Claims 1-48 and 63-79 are pending in this application. Claims 1, 63 and 69 are am^ded. 
No new matter has been introduced. Based on the present amendment and following remarks, 
examination and allowance of claims 1-48 and 63-79 are respectfully requested* 

Claim 78 is allowed. Claims 39, 41, 66-69 are objected to as dependent on a rejected 
base claim^ but would be allowable if rewritten in independent fomi. 

Claims 1, 30, 38, 63-64> 76-77 were rejected under 35 US.C. § 102(b) as anticipated by 
U,S. Patent 3>56,124 to Fast et al. C*Past*0. 

Fast describes a hypolimnion oxygenation system in which withdrawn water is 
pressurized, injected with relatively pure oxygen gas and returned to the hypolimnion to improve 
oxygen content. The system of Fast is operated so as to result in a dissolved oxygen 
concentration less than supersaturation in the conduit and at the remixing point (coL 3, lines 37- 
41 ; col. 8, lines 18-21; and abstract). 

Claim 1 has been amended to recite that the gas-enriched fluid is gas-supersaturated by 
the treatment gas. This feature is absent ftom, and in feet taught against, in Fast. Claim 63 has 
been similarly amended. Accordingly, Applicants respectfully submit that claims 1 and 63, and 
claims 30, 38, 64, and 76-77 depending therefrom, are novel and non-obvious over Fast. 
Withdrawal of the rejection of these claims under 35 U.S.C. § 102(b) on that basis is requested 

Claim 69 was objected to for recitation of "comprises a at least one cart/* In accordance 
with the Examiner's preference, claim 69 has been amended to recite "comprises at least one 



Claims 40 and 79 were rejected under 35 U.S.C. § 112, second paragraph, because the 
Examiner could not find a difference in scope between the two claims. This rejection is moot 



cart: 
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due to the amendment of claim 1, from which claim 40 depends. The amendment to claim 1 

introduces subject matter not made part of allowable claim 79. Accordingly, Applicants 
respectfully submit that both claims 40 and 79 may now pass to allowance. 

In view of the foregoing, it is respectfully submitted that the application is in condition 
for allowance. Reexamination and reconsideration of the application, as amended^ are requested. 

If for any reason the Examiner finds the application other than in condition for allowance, 
the Examiner is invited to call the undersigned attorney at the telephone number below to discuss 
the steps necessary for placing the application in condition for allowance. 

General Authorization for Extensions, of Time 
In accordance with 37 C.FJl» § 1,1 36(a), Applicants hereby provide a general 
authorization to treat this and' any future reply requiring an extension of time as incorporating a 
request therefor. Applicants have enclosed a Fee Transmittal along with DynamOx, Inc. 
Check No. 1143 in the atnount of $55.00 to cover a one-month extension of time fee set in § 
1.17(a)(1). Fuithermore, Applicants authorize the Commissioner to charge any additional fees 
due in connection with the filing of this response to our Deposit Account No, 50-1769; Order 
NO.PA074-US. 

Respectfully submitted, 

Date: October 4. 2QQ4 

Reg, No, 38,517 
ThcrOx, Inc. 
2400 Michelson Drive 
Irvine, CaUfomia 92612 
(949) 757-1999 
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SUPPLEMENTAL RESPONSE 



Sir: 



In response to the Office Action dated June 2, 2004, and jfiorfher to the amendment of 
October 4, 2004 and response of January 4, 2005, please amend the above-referenced application 
as follows: 

Amendments to the Claims are reflected in the listing of claims, which begins on page 2 of this 
paper. 



Remarks/Arguments begin on page 11 of this paper. 
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AMENDMENTS TO THE CLAIMS 



Listing of Claims 

Claim 1 (currently amended): An apparatus for treating a wastewater comprising: 
a gas-enrichment assembly adapted to receive the wastewater and a treatment gas, wherein the 
gas-enrichment assembly is configured to generate a gas-enriched flui d wherein the gas-enriched 
fluid is gas-supersaturated by the treatment gas : and 

a delivery assembly coupled to the gas-enrichment assembly for receiving the gas-enriched fluid 
from the gas-enrichment assembly and in fluid communication with the wastewater, the delivery 
assembly expelling the gas-enriched fluid in a substantially bubble-free manner into the 
wastewater and capable of raising the concentration of the treatment gas in the wastewater to 
hyperbaric levels. 

Claim 2 (withdrawn): The apparatus of claim 1. wherein the wastewater comprises municipal 
reservoir water. 

Claim 3 (withdrawn): The ^paratus of claim 1, wherein the wastewater comprises mdustrial 
waste. 

Claim 4 (withdrawn): The apparatus of claim 1, wherein the wastewater comprises lake/pond 
water. 

Claim 5 (withdrawn): The apparatus of claim 1, wherein the wastewater comprises river/stream 
water- 
Claim 6 (withdrawn): The apparatus of claim 1, wherein the wastewater comprises sewage. 

Claim 7 (withdrawn): The apparatus of claim I, wh^ein the wastewater comprises stormwater 
runoff. 
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Claim 8 (withdrawn): The apparatus of claim 1, wherein the wastewater comprises ground 
water. 

Claim 9 (withdrawn): The apparatus of claim 1, wherein the wastewater comprises aquacultural 
waters. 

Claim 10 (withdrawn): The apparatus of claim 1, wherein the wastewater comprises marine 
hatchery waters. 

Claim 1 1 (withdrawn): The apparatus of claim 1, wherein the wastewater comprises agricultural 
waste. 

Claim 12 (withdrawn): The apparatus of claim 1, wherein the wastewater comprises pesticides. 

Claim 13 (withdrawn): The apparatus of claim 1, wherein the wastewater comprises fertilizers. 

Claim 14 (withdrawn): The apparatus of claim 1, wherein the wastewater comprises heavy 
metals. 

Claim 15 (withdrawn): The apparatus of claim 1, wherein the wastewater comprises 
microorganisms. 

Claim 16 (withdrawn): The ^paratus of claim 1, wherein the treatment gas comprises air. 
Claim 17 (withdrawn): The apparatus of claim 1, wherein the treatment gas comprises oxygen. 
Claim 18 (withdrawn): The apparatus of claim 1, wherein the treatment gas comprises ozone. 
Claim 19 (withdrawn): The apparatus of claim 1, wherein the treatment gas comprises hydrogen. 
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Claim 20 (withdrawn): The apparatus of claim 1, wherein the treatment gas comprises chlorine. 

Claim 21 (withdrawn): The apparatus of claim 1, wherein the treatment gas comprises carbon 
monoxide. 

Claim 22 (witbdiawn): The apparatus of claim 1, wherein the gas-enriched fluid is 
approximately gas-saturated by the treatment gas. 

Claim 23 (withdrawn): The apparatus of claim 1, wherein the gas-enriched fluid is gas- 
supersaturated by the treatment gas. 

Claim 24 (withdrawn): The apparatus of claim 1, wherein the gas-enrichment assembly is 
configured for substantially dissolving the treamient gas into the wastewater to a desired gas 
content, the desired gas content generally increasing with an operating pressure of the gas- 
enrichment assembly. 

Claim 25 (withdrawn): The apparatus of claim 24, wherein the desired gas content ranges from 
approximately 275 to 880 ppm for operating pressures of approximately 100 to 300 psi. 

Claim 26 (withdrawn): The ^paratus of claim 25, wherein the treatment gas comprises oxygen. 

Claim 27 (withdrawn): The apparatus of claim 1, wherein the gas-enrichment assembly 
comprises; 

a pressiuizable chamber having a gas inlet and a gas-enriched fluid outlet; and 

an atomizer assembly disposed within the pressurizable chamber, the atomizer assembly 

configured for receiving the wastewater and for atomizing the wastewater into the pressurizable 

chamber. 

Claim 28 (withdrawn): The apparatus of claim 27, wherein the atomizer assembly comprises: 
a stinger assembly having a conduit adapted to carry the wastewater, and at least one nozzle 
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operatively coupled to the conduit to atomize the wastewater into the pressurizable chamber- 
Claim 29 (withdrawn): The apparatus of claim 27, wherein the atomizer assembly comprises: 
at least one nozzle disposed adjacent an inner wall of the pressurizable chamber, the nozzle 
configured for atomizing the wastewater into the pressurizable chamber. 

Claim 30 (original): The apparatus of claim 1, wherein the delivery assembly comprises: 

a fluid conduit; and 

a nozzle coupled to the fluid conduit. 

Claim 31 (withdrawn): The ^paratus of claim 30, wherein the fluid conduit comprises a hose. 

Claim 32 (withdrawn); The apparatus of claim 30, wherein the nozzle comprises a plurality of 
fluid passageways configured to expel the gas-enriched fluid in a substantially bubble-free 
manner. 

Claim 33 (withdrawn): The apparatus of claim 32, wherein the fluid passageways have cross- 
sectional areas and lengths that are adapted to provide a laminar flow and to substantially 
preserve a dissolved gas content of the treatment gas in the gas-enriched fluid, while preventing 
excess clogging of the fluid passageways. 

Claim 34 (withdrawn); The apparatus of claim 32, wherein the fluid passageways comprise 
cylindrical conduits having a length of approximately 1.5 inches and a diameter of approximately 
0.005 inches. 

Claim 35 (withdrawn): The apparatus of claim 30> wherein the nozzle comprises: 
a plurality of Stacked plates defining a plurality of fluid channels therebetween, the fluid 
channels having an inlet fluidically coupled to the fluid conduit and having an outlet for 
expelling the gas-enriched Quid. 
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Claim 36 (withdrawn): The apparatus of claim 35, wherein the stacked plates comprise a 
substantially flat section. 

Claim 37 (withdrawn): The apparatus of claim 35, wherein the stacked plates comprise a 
substantially conical section. 

Claim 38 (original): The apparatus of claim 30, wherein the nozzle comprises: 

a plurahty of capillaries, each of the capillaries having an inlet fluidically coupled to the fluid 

conduit and having an outlet for expelling the gas-enriched fluid. 

Claim 39 (original): The ^aratus of claim 38, wherein the capillaries have an inner diameter of 
approximately 150 to 450 microns. 

Claim 40 (original): The apparatus of claim 38, wherein the capillaries are grouped into a 
plurality of capillary bundles. 

Claim 41 (original): The apparatus of claim 40, wherein the capillary bundles comprise a 
bonding material disposed about the capillary bundles. 

Claim 42 (wi±drawn): The apparatus of claim 1, comprising at least one filter assembly coupled 
to the gas-enrichment assembly- 
Claim 43 (withdrawn): The apparatus of claim 42, wherein the filter assembly comprises a series 
of increasingly fine fillers. 

Claim 44 (withdrawn): The apparatus of claim 42, wherein the filter assembly comprises a 150 
micron filter. 

Claim 45 (withdrawn): The apparams of claim 42, wherein the filter assembly comprises a self- 
cleaning filter. 
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Claim 46 (withdrawn): The apparatus of claim 42, wherein the filter assembly is disposed 
between the gas-enrichment assembly and a wastewater inlet. 

Claim 47 (withdrawn): The apparatus of claim 42, wherein the filter assembly is fluidically 
coupled to the delivery assembly for filtering the gas-eraiched fluid. 

Claim 48 (withdrawn): The apparatus of claim 1, comprising a control system coupled to the 
gas-enricbroent assembly and coupled to the delivery assembly, the control system at least 
providing control of a wastewater flowraie and a treatment gas flowrate entering the gas- 
enrichment assembly, and control of a gas-enriched wastewater flowrate exiting the gas- 
enrichment assembly through the dehveiy assembly. 

Claims 49-62 (canceled) 

Claim 63 (currently amended): A wastewater treatment facility comprising; 
a gas-enrichment assembly adapted to receive a supply of wastewater and a supply of treatment 
gas, wherein the gas-eruichment assembly is configured to gas-enrich the wastewater to a desired 
content of the treatment gas in a substantially bubble free maimer to generate a gas-enriched 
wastewater whereinJOhejeas!!enriche^ wastewater is gas-supersamrated by the treatment gas : and 
a delivery assembly coupled to the gas-enrichment assembly to receive the gas-enriched 
wastewater from the gas-enrichment assembly and in fluid communication with untreated 
wastewater that expels the gas-enriched wastewater into untreated wastewater in a substantially 
bubble-free manner and capable of raising the concentration of the treatment gas in the untreated 
wastewater to hyperbaric levels. 

Claim 64 (original): The facility of claim 63, comprising a mounting assembly configured to 
support the gas-enrichment assembly and the delivery assembly. 
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Claim 65 (original): The facility of claim 64, wherein the mounting assembly is configured for 
fixed mounting at a stationary wastewater treatment site. 

Claim 66 (original): The facility of claim 64, wherein the mounting assembly is configured to be 
coupled to a mobile deployment system. 

Claim 67 (original): The facility of claim 66, wherein the mobile dqjloyment comprises a motor 
driven vehicle. 

Claim 68 (original): The facility of claim 66, wherein the mobile deployment system comprises a 
trailer configured for towiag behind a motor driven vehicle. 

Claim 69 (currently amended): The facility of claim 66, wherein the mobile deployment system 
comprises a at least one cart. 

Claim 70 (withdrawn): The facility of claim 63, comprising a treatment gas supply configured to 
provide treatment gas for the gas-enrichment assembly. 

Claim 71 (withdrawn): The facility of claim 63, wherein the gas-enrichment assembly 
comprises: 

a pressurizable chamber having a gas inlet and a gas-enriched fluid outlet; and 

an atomizer assembly disposed within the pressurizable chamber, the atomizer assembly 

configured for receiving the wastewater and for atomizing the wastewater into the pressurizable 

chamber. 

Claim 72 (withdrawn): The facility of claim 63, wherein the delivery assembly comprises: 
a fiuid conduit; and 
a nozzle coupled to the fluid conduit 

Claim 73 (withdrawn): The facility of claim 66, wherein the nozzle comprises a plurality of 
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fluid passageways configured to expel the wastewater, at the desired gas content, in a 
substantially bubble-free manner. 

Claim 74 (withdrawn): The facility of claim 63, comprising at least one filter assembly for 
filtering the wastewater. 

Claim 75 (withdrawn): The facility of claim 63, comprising a control system coupled to the gas- 
enrichment assembly and coupled to the delivery assembly, the control system at least providing 
control of the desired gas content and control of an exit flowrate of wastewater expelled through 
the delivery assembly. 

Claim 76 (previously presented): The apparatus of claim 1, wherein the delivery assembly is 
fluidly connected to the wastewater in such a way that allows a transfer of the treatment gas from 
the gas-enriched fluid to the wastewater. 

Claim 77 (previously presented): The wastewater treatment facility of claim 63, wherein the 
delivery assembly is fluidly connected to the untreated wastewater in such a way that allows a 
transfer of the treamieni gas botn the gas-eimched wastewater to the untreated wastewater. 

Claim 78 (previously presented); An apparatus for treating a wastewater comprising: 

a gas-enrichment assembly adapted to receive the wastewater and a treatment gas, wherein the 

gas-enrichment assembly is configured to generate a gas-enriched fluid; and 

a delivery assembly coupled to the gas-eorichment assembly for receiving the gas-enriched fluid 

from the gas-enrichment assembly, the delivery assembly expelling the gas-enriched fluid in a 

substantially bubble-free manner^ the dehvery assembly comprising a fluid conduit and a nozzle 

coupled to the fluid conduit, wherein the nozzle comprises: 

a plurality of capillaries grouped into a plurality of capillary bundles, each of the capillaries 
having an inlet fluidically coupled to the fluid conduit and having an outlet for expelling the gas- 
enriched fluid, 

wherein the capillary bundles comprise a bonding material disposed about the capillary bundles. 
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Claim 79 (previoxisly presented): An apparatus for treating a wastewater comprising: 



a gas-enrichment assembly adapted to receive the wastewater and a treatment gas, wherein the 
gas-enrichment assembly is configured to generate a gas-enriched fluid; and 
a delivery assembly coupled to the gas-enrichment assembly for receiving the gas-enriched fluid 
from the gas-enrichment assembly and in fluid communication with the wastewater, the delivery 
assembly expelling the gas-emiched fluid in a substantially bubble-free maimer into the 
wastewater, the delivery assembly comprising a fluid conduit and a nozzle coupled to the fluid 
conduit, wherein the nozzle comprises: 

a plurality of capillaries grouped into a plurality of capillary bimdles, each of the c^illaries 
having an inlet fluidically coupled to the fluid conduit and having an outlet for expelling the gas- 
enriched fluid. 
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REMARKS/ARGUMENTS 



Claims 1-48 and 63-79 are pending in this application. Claims 2-29, 31-37, 42-48, and 
70-75 were withdrawn from consideration. Claims 1, 63 and 69 are amended Support for the 
amendments can be found in the specification, for instance, at page 33, lines 10-12, page 33, 
lines 18-19, and claim 23. No new matter has been introduced. Based on the present 
amendment and following remarks, examination and allowance of claims 1-48 and 63-79 are 
respectfully requested. 

In an Office Communication dated March 15, 2005, the Examiner notified Applicant that 
the Amendment originally filed October 4, 2004, was considered not fully responsive. Although 
the Applicant does not agree that the Amendment of October 4, 2004 was not a bona fide attempt 
to respond to the Office Action of June 2, 2004, Applicant herein provides a Supplemental 
Response believed acceptable to the Examiner. This Supplemental Response includes all 
amendments previously presented in the Amendment of October 4, 2004 and the Response of 
January 4, 2005. 

Because the notice of March 15, 2005 was issued after the six (6) month statutory period 
to reply to the Office Action of June 2, 2004, the application apparently went abandoned. 
Therefore, Applicant concurrently files the accompanying petition to revive the abandoned 
application and submits this Supplemental Response to the June 2, 2004 non-final Office Action. 

Claims 1, 30, 38, 63-64, 76-77 were rejected under 35 U.S.C § 102(b) as anticipated by 
U.S, Patent 3,956,124 to Fast et al. CTast"). 

Fast describes a hypoliranion oxygenation system in which withdrawn water is 
pressurized, injected with relatively pure oxygen gas and returned to the hypolimnion to improve 
oxygen content. The system of Fast is operated so as to result in a dissolved oxygen 
concentration less than supersaiuration in the conduit and at the remixing point (col. 3. lines 37- 
41; col. 8, lines 18-21; and abstract). The Fast apparatus comprises an intake conduit 15, through 
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which water of the hypolimnion is withdrawn. The withdrawn water is conducted to a pump 16 
on the shore. A pressurized stream of water leaves the pimip through conduit 17 is infused 
with gaseous oxygen at a juncture 19 with gaseous oxygen conduit 18 (coL 4, lines 3-8). 

At juncture 19, gaseous oxygen from gaseous oxygen conduit 18 is diffused or sparged 
into the water withdrawn ftom the hypohmnion (coL 4, lines 26-28). However, the amount of 
gaseous oxygen added to the water is not so high that the gas is not able to become substantially 
completely dissolved in the pimaped water. The oxygenated water is then conducted through 
conduit 28 back to the hypolimnion and discharged at a point remote from the inlet of conduit 15 
(col. 4, lines 49^52). 

An embodiment of the present invention, as claimed in claim 1, is directed to an 
apparatus for treating wastewater which comprises a gas-enrichment assembly and a delivery 
assembly in which the gas-eraichment assembly is adapted to receive the wastewater and a 
treatment gas; the gas-enrichment assembly is configured to generate a gas-enriched fluid; and 
the delivery assembly expels the gas-enriched fluid in a substantially bubble-free manner mto the 
wastewater and is capable of raising the concenti^ation of the treatment gas in the wastewater to 
hyperbaric levels. 

Claim 1 has been amended to recite that gas-enriched fluid is gas-supersaturated by 
the treatment gas." Not only is this feature not described in Fast, it is in fact necessarily absent 
from the Fast system. 

An objective of the Fast system is to oxygenate the hypolimnion without producing 
excessive gas bubbles or destroying thermal stratification of the water body (col. 3, lines 15-18). 
One of the ways the objective of Fast is met is by maintaining an oxygen gas injection rate below 
that which would result in oxygen supersatuiarion of the withdrawn water at the pressure in the 
hypolimnion at the point of remixing (col. 3, lines 37-41). The pressure generated by pump 16 
must be sufficient to overcome the hydrostatic pressure head of the hypolimnium at the point of 
exit and frictional head loss in conduits 17 and 28. 
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Accordingly, the pressure profile of the oxygenated water in return condiiit 28 is such 
that the pressure declines along the length of return conduit 28 from the point of its formation at 
junction 19 to the point of remixing at the exit of the return conduit, with the pressure condition 
at the point of remixing necessarily being the lowest. Since the oxygen content of the water is 
maintained below supersaturation at the exit point (the point with the lowest pressure), and since, 
for a given oxygen gas injection rate, supersaturation is reached when the pressure condition 
drops below the equivalent partial pressure of the oxygen gas dissolved in the water (or to a 
pressure at which the oxygen content exceeds the oxygen solubility in the water at that pressme), 
the oxygenated water in the return conduit is necessarily always maintained above a pressure that 
would result in a sxxpersaturated condition. 

Since claim 1 requires the gas-enriched fluid to be *'gas-supersaturated by the treatment 
gas/* and this feature is necessarily absent from the Fast system, claim 1 is not anticipated by 
Fast. Accordingly, withdrawal of the rejection of claim 1 over Fast is respectfully requested. 

Claims 30 and 76 are dependent upon amended claim 1 and are believed patentable for at 
least the same reasons as given above in connection with claim 1. Claim 38 depends from claim 
30 and is also believed patentable for at least the same reasons as claim 30. 

Claim 63 has been amended in a manner similar to amended claim 1, Claim 63 is 
directed to a wastewater treatment facility comprising a gas-enrichment assembly adapted to gas- 
enrich wastewater vnth a treatment gas and a delivery assembly which expels gas-enriched 
wastewater into untreated wastewater in a substantially bubble-free maimer and is capable of 
raising the concentration of the treatment gas in the untreated wastewater to hyperbaric levels. 
The gas-enrichraent assembly is configured to generate a gas-enriched wastewater that is "gas- 
supersaturated by the treatment gas." Since, as described above in connection with claim 1, Fast 
does not have a feature of gas-supersaturated wastewater, claim 63 is not anticipated by Fast. 
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Claim 63 is thus believed patentable for at least the same reasons as given above in 
connection with claim L Claims 64 and 77 both depend from claim 83 and are beheved 
patentable for at least the same reasons as claim 63. 

Accordingly, Applicants respectfully submit that claims 1 and 63, and claims 30, 38, 64, 
and 76-77 depending therefrom, are novel and non-obvious over Fast. Withdrawal of the 
rqection of these claims under 35 U.S.C. § 102(b) is respectftilly requested. 

Claims 39, 41^ and 66-69 are objected to as dependent on a rejected base claim, but 
would be allowable if rewritten in independent form. As discussed above, the rejections of base 
claims 1 and 63 underlying claims 39, 41, and 66-69^ are believed overcome. Accordingly, 
clahm 39, 41, and 66-69 are believed allowable as written. 

Claim 40 or 79, but not both, were indicated as allowable, if amended to overcome the 
following rejection under 35 U.S.C. § 1 12, second paragraphs 

Claims 40 and 79 were rejected under 35 U.S.C. § 112, second paragraph, because the 
Examiner could not find a difference in scope between the two claims. This rejection is believed 
moot due to the amendment of claim 1, from which claim 40 depends. The amendment to claim 
1 introduces subject matter into claim 40 that is not part of otherwise allowable claim 79. Claim 
40 now contains the limitation of amended claim 1 that '^e gas-enriched fluid is gas- 
supersaturated by the treatment gas." Thus claim 40 is beheved allowable for at least the same 
reasons given above in connection with claim 1. With the amendment to the scope of claim 40, 
claims 40 and 79 contain different ILnitations and have clearly different scopes. 

Thus, the rejection of claims 40 and 70 under 35, U.S.C. § 112, second paragraph, is 
believed overcome and both claims 40 and 70 are believed allowable. Withdrawal of the 
rejection of claims 40 and 70 under 35. U.S.C § 112, second paragraph, is respectfully 
requested. 
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Claim 69 was objected to for recitation of "comprises a at least one cart." In accordance 
with the Examiner's stated preference, claim 69 has been amended to recite "comprises at least 
one cart." Accordingly, claim 69 is believed to be unobjectionable. 

It is noted with appreciation that claim 78 is allowed. 

In view of the foregoing, it is respectfully submitted that the application is in condition 
for allowance. Reexamination and reconsideration of the application, as amended, -are requested. 

If for any reason the Examiner finds the application other than in condition for allowance^ 
the Examiner is invited to call the undersigned attorney at the telephone number below to discuss 
the steps necessary for placing the application in condition for allowance. 



In accordance with 37 C.F.R. § 1.136(a), Applicants hereby provide a general 



request therefor. Furthermore, Apphcants authorize the Comitxissioner to charge any additional 
fees due in connection with the filing of this response to our Deposit Account No, 50-1769; 
Order No. PA074-US. 



General Authorization for Extensions of Time 



authorization to treat this and any future reply requiring an extension of time as incorporating a 



Respectftdly submitted, 



Date: March 24. 2005 




Margaret A.\fcivinski 
Reg. No. 38,517 
TherOx, Inc. 
2400 Michelson Drive 
Irvine, California 92612 
(949) 757-1999 
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yjotal amount of payment 



($) 



250.00 



Complete if Known 




ApplicaKgn NumbGr 


09/632.530 


Filine Data 


AuCiUSt4, 2000 


Rrst Named Inventor 


James Richard Spears 


- Examiner Nome 


Barry, Chester T. 


- An Unit 


1724 


Attorney Docket Ho, 


PA074-US 





METHOD OF PAYMENT (checK all that apply) _ 



I I Check CU Credit Card LZ! Money Order LJ None dlorher (please iderttify): 

I Deposit Account DbposH Account Nuinber_5Q»IlZfi9 Oepoajt Account NBmoi TherOx, Inc. 



For the above-ldentlfiBd deposit account, the DiredOf \$ hereby authortzetf to; {ched< all thai apply) 

Charge fe©(3) Indicaied below Charge feB(s) Indicated below, except for the filing fee 

0 Charge any additional fee(5) or underpayments of fee(9) \y\ credit any overpayments 
under 37 CFR 1.16 and 1,17 * — ' _ . 
VS/ARNINGi Infbrmatten ort this form may bocMTie public Credit card Infonnatlon should not be Uichidad on this form. Provide crBdlt card 
Infoniwtton and authorbotlon on PTO-203 a. 



FEE CALCULATION 



1. BASIC RUNG, SEARCH, AND EXAMINATION FEES 



AppMcation Type 



FILING FEES 

Small Entity 
Feefja Fee 151 



SEARCH FEES 

Small Entltv 
Fee_Ha Fee ($ 1 



EXAMINATION FEES 
Small Entity 
ES&iSl Fee (i\ 



Fees Paldfjj 



Utility 


300 


150 


500 


250 


200 


100 


Design 


200 


IQO 


100 


50 


130 


65 


Plant 


200 


100 


300 


150 


160 


80 


Reissue 


300 


150 


500 


250 


600 


300 


Provisional 


200 


IDO 


0 


0 


0 


0 



2. EXCESS CLAIM FEES 
Fee Descrlptlott 

Each claim over 20 fincluding Reissues) 
Each independent claim over 3 (incltidinfi Reissues) 
Multiple depcndenr claims 
Total Claims Extra Claims Fee m Fee Paid (%\ 

-20orHP= X = 

HP = highest numftef of total dalms pakJ for, It greatsr than 20. 
Indep. Claims feetra Claims Fee IS) 
-3orHP= X 



Small Entity 

50 25 
200 100 
360 180 
Multiple Dependant Claims 
FeefS> Fee Paid f$) 



Fee Paid fSl 



HP = highest numttOf of loaepandent daims paid tor. If greater than 3. 

3. APPLICATION SIZE FEE 

If the specification and drawings exceed 100 sheets of paper (exchidlDg electronically filed sequence or computer 

listings under 37 CFR 1 .52(e)), the application siie fee due is S250 ($125 for small entity) for each additional 50 
sheets or fraction thereof. See 35 U.S.C 41(a)(1)(G) and 37 CFR l.l6(s). 

j^Qtai jhaeta Extra sheets Number of each addltlenal SQ or fraction thereof Foe ($1 Fee Paid ($) 
-100» . /50= (round up to a whole number) x - 

4. OTHER FEE(S) Fees Paid i$) 

Non-English Specif! cation* $ 1 3 0 fee (no small entity discount) 



Other (e.g., late fding surcharged PaHtlQft under 37 CFR 1.17flX. 



250.0D_ 



$UBMm-E0_B.YL 



Signature 



Name (Print/Type) 



Margaret AQ^Ivinskl, p?i., EsqV 



ReglstraUon Ho 

fAttomav/AqenO 38,517 



Telephone (949) 757.1999 



Date March 24, 2005 



This collection or mrormatlon Is requirad by 37 CFR 1.136. The information ta required to oDiatn or retain a benefit Dy tne pubDc which te to file (and by the 
us pro to procesE) an eppFicaUon. Confidentiality Is govemsd by 35 U.S.C. 122 and 37 CFR 1.14. This cdlBctlon Is asiimatod to take 30 minutes to oomplete, 
hdudlng gethedng. prepering. end eubmHting iho coiDpteted eppticadon form to the USPTO. Time very depending upon the Individual case. Any comments 
on the &nx>um of time you requtre to complete mla form andAsr suggestions for redaclr^ this burden, should be sent to the Chief Informa lton Officar. U^. Patent 
and Trademark Office. U.S. Departmenl of Commerce, P.O. Pox 14S0. Alexandrta, VA 22313^1450. DO NOT SeWO FBBQ OR COMPLETED FORMS TO TW$ 
apor;£$$.SEND TO: Commtsslonar for Patents, P.O. Bojc 1450, Alexandria, VA 22313-1450. 

tfyop neetf assistaneo In compieUng the form, call l-SOO-PTO-Ql&d and select option 2, 
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This Page is Inserted by IFW Indexing and Scanning 
Operations and is not part of the Official Record 

BEST AVAILABLE IMAGES 

Defective images within this document are accurate representations of the original 
documents submitted by the applicant. 

Defects in the images include but are not limited to the items checked: 

□ BLACK BORDERS 

□ IMAGE CUT OFF AT TOP, BOTTOM OR SIDES 

□ FADED TEXT OR DRAWING 

□ BLURRED OR ILLEGIBLE TEXT OR DRAWING 

□ SKEWED/SLANTED IMAGES 

□ COLORC^BLACK AND WHITE PHOTOGRAPHS 

□ GR/tY SCALE DOCUMENTS 

SEINES OR MARKS ON ORIGINAL DOCUMENT 

□ REFERENCE(S) OR EXHIBIT(S) SUBMITTED ARE POOR QUALITY 

□ OTHER: 

IMAGES ARE BEST AVAILABLE COPY. 
As rescanning these documents will not correct the image 
problems checked, please do not report these problems to 
the IFW Image Problem Mailbox. 



